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Theory	 predicts	 that	 phenotypic	 noise	 is	 posi2vely	 selected	 under	 direc9onal	
selec9on	 because	 it	 increases	 the	 mean	 fitness	 value,	 and	 counter-selected	 under	
stabilizing	selec9on	(1).	





We	 used	 a	 quan2ta2ve	 model	 to	 study	 the	 adap2ve	 evolu2on	 of	 organisms	 with	
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•	 Phenotypic	 noise:	 variability	 in	 phenotypes	 of	 isogenic	 organisms	 in	 constant	 environment,	 aka	



















Parameters Q = 2 Q > 2 β = 0 β > 0










Shape of the log-fitness 
function
does not plateau plateaus does not plateau plateaus
Does noise increase 
mean absolute fitness? No No Yes Yes
Does noise promote 
evolution? No Yes No Yes
Stabilizing selection                             
(close to the fitness optimum)
Directional selection                               

















µ = (µ1, µ2) 
σ1 
σ2 
Evolvable phenotypic noise 
for two phenotypic characters 





























































































































ssi -s 	fit ss	f c9on	
(β	=	0,	Q	=	2)	
R scaled-minimum	fitness	func9on	
	 (β	>	0,	Q	=	2)	
Phenotypic	noise	muta2on	rate,	
compared	to	mean	phenotype	
uta2 	rat :	
Under	direc2onal	
selec2on,	phenotypic	
noise	dimensionality	
reduc2on	and	alignment	
with	fitness	op2mum	
promotes	the	fixa2on	of	
benefici l	muta2ons	and	
strongly	decreases	the	
cost	of	complexity.	
	
Experimental	results	on	
Yeast	(Metzger	et	al.	2015)	
suggest	that	phenotypic	
noise	evolves	faster	than	
mean	phenotype.	
(5)	
